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iHTRCpgcnat 

^  The  Centaur  separation  system  separates  the  Centaur  missile  from 
ite  boo iter,  the  Atlas  missile.  This  system  is  a  new  design  based 
on  a  similar  separation  syster  presently  used  on  the  Atlao  ralsslle.' 

The  Centaur  system  differs  from  the  Atlas  system  in  that  it  has 
fever  separation  latches  and  uses  a  ten  (1C)  foot  diameter  ring 
of  3A  inch  stainless  steel  tubing  as  a  reservoir  instead  of  a 
stainless  steel  sphere,  T»  n  ,  ■  •  r  - '  -  '  «•  ■  '  -  T’  ‘  •  *  '• 

~  i  «c _ 

To  save  weight,  it  was  decided  to  charge  the  system,  while  the 
missile  was  in  the  Gantry  Tower,  with  a  portable  charging  unit 
rather  than  run  tubing  down  the  side  of  the  missile  to  the  ground 
charging  system.  This  necessitates  charging  the  system  twenty- 
four  (2b)  hours  prior  to  launch. 

It  was  therefore  necessary  to  test  the  new  design  and  chr.rge  procedure. 


OBJECTIVES i 


The  objectives  of  this  test  were: 

1.  To  determine  the  satisfactory  operation  of  the  separation 
latches  under  the  following  conditional 

a.  With  the  system  initially  charged  to  3975  psig  with 
helium  gas  at  125°  F.,  then  cooled  to  Eero  degrees 
Fahrenheit  before  actuation. 

b.  With  the  eystmi  initially  charged  to  2975  psig  at  -35*  F., 
than  heated  to  +120°  F.  before  actuation. 

2.  To  determine  the  twenty-four  (2b)  hour  leakage  of  the  reservoir 
with  it  initially  charged  to  3650  psig  at  70  ±  5*  F. 


CONCLUSION t 


The  latches  operated  satisfactorily  when  the  system  was  "hot  charged” 
and  "cold  charged".  No  apparent  leakage  of  the  reservoir  over  a 
twenty-four  (2b)  hour  period  was  measured  using  a  pressure  decay  I 

method. 
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DESCRIPTION  OF  THE  TEST  SPECBgEi 

The  teat  specimen  consisted  of  three  components: 

l 

The  Separation  Latch  figures  13  and  2b 

The  Reservoir  Ring  figures  1,  3,  6,  and  7 

The  Manifold  figures  6  and  ? 

A  detailed  description  of  each  of  the  three  components  is  shewn  In 
Coovair  Drivings  as  follows: 

Separation  Latches  Convalr  Drawing  Number  27-b5b02 

Roeerrolr  Ring  Conralr  Drawing  Number  57 -0001b  j 

Kan  if  c  Id  Conralr  Drawing  Number  57-ii5000 

The  exploelre  valre  ?/ti  27-0b30b-3  called  out  in  Conralr  Drawing 
Number  57-b5000  was  not  available  for  the  test,  however,  a  larger 
valve  of  the  ssase  type  was  obtained.  A  0.261  Inch  disaster  orifice, 
figure  6,  was  installed  la  the  llae  to  simulate  the  effictlre  orifice 
else  of  the  valve  called  out  by  Draw1  r*  Ru ab*r  57-b5000.  The  valre 
used  was  manufactured  by  Coo  ex,  101  2702259,  10*  2888-A. 


The  operation  of  the  specimen  Is  briefly  described  as  foil  cars: 


The  reservoir  ring  contains  high  pressure  heliua  gas.  When 
it  is  desired  to  separate  the  Centaur  wise lie  fro*  the  Atlae 
booster  the  explosive  valve  is  fired.  The  heliua  gas  is  then 
allowed  to  pass  froa  the  rasarrolr  Into  the  manifold,  which 
evenly  distributes  the  gas  to  each  of  four  (b)  separation 

latches.  When  the  heliua  gas  reaches  the  latches.  It  forces _ - 

the  latches  to  roiaaae.XThert  is  enough  force  between  Centaur 
and  Atlas  to  force  thatwo  (2)  aiasllee  apart.  This  force  Is 
10,000  pounds  and  Is  caused  by  the  various  disconnecting 
valves  between  Atlas  and  Centaur. 

T ws  is  wcofZKZcT  /Wf.  w.  7 


DESCRIPTION  (F  THE  TEST  SET  UP: 


I  A  schematic  of  the  test  setup  is  shown  in  figure  1.  The  reservoir 

ring,  explosive  valve,  aaalfold,  and  separation  latches  were  mounted 
on  the  drop  assaably  of  the  test  jig.  The  drop  assembly  consisted 
of  I  beefrs  welded  in  the  &m  of  an  X.  A  separation  latch  was 
connected  to  each  of  the  four  corners  of  the  I  member.  Tbs  drop 
assembly  was  then  connected  to  the  test  jig  through  the  latches. 
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DESCRIPTION  cr  THE  TEST  SET  UPi  (Continued) 

In  Figure  8,  the  letch  is  shorn  connected  to  the  test  jig.  In 
Figure  9,  the  letch  is  shown  in  the  disconnected  position.  The 
drop  assembly,  when  released,  fell  four  (it)  Inches  to  the  ground. 
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The  pre-load  of  10,000  pounds  was  applied  to  the  drop  asserbly 
through  four  pneumatic  cylinders,  one  mounted  et  the  end  of  each 
leg  of  the  X  member.  Figure  2  shows  e  calibration  curve  of  force 
versus  pressure  for  these  cylinders.  These  cylinders  were  calibrated 
in  the  Tenioos  Olsen  Material  Testing  Machine.  Each  cylinder 
applied  a  load  of  2500  ±  iiO  pounds  between  the  drop  assembly  and  the 
test  jig  when  pressurised  to  125  ±  3  psig. 

The  temperature  of  the  reservoir  ring  was  controlled  by  passing 
either  e  hot  or  cold  fluid  through  the  vinyl  sleeving,  that  surrounded 
the  reeervoir  ring.  To  raise  the  temperature  of  the  reearroir,  a 
mixture  of  ambient  air  end  hot  vator  was  emitted  into  the  vinyl 
sleeving.  The  vater  was  heated  by  passing  it  through  coils  submerged 
in  boiling  water.  The  temperature  of  the  fluid  was  controlled  by 
adjusting  the  air  to  water  ratio.  To  lower  the  temperature,  a  mixture 
of  ambient  air  and  liquid  nitrogen  boil-off  was  forced  into  the 
sleeving.  Here  the  temperature  was  controlled  by  adjusting  the 
aroblent  air  to  cold  mixture  and  by  adjustin'  the  pressure  of  the 
1*2  devar. 

The  temper stars  of  the  gas  inside  of  the  reeervoir  was  measured  by 
three  thamaeouples  spaced  equal  distant  around  the  periphery  of  the 
ring.  These  thermocouples  were  Inserted  into  the  reeervoir  so  as  to 
be  in  direct  contact  with  the  gas. 

The  following  is  a  liat  of  instrumentation  uaed  in  performing  thia 
test* 

1.  Pressure  Gage,  Kelse,  S/H  H13387,  0-300  pel.  ±  0.25* 

2.  Pressure  Gage,  Belas,  S/S  H23537,  0-5000  pel.  ±  0.25$ 

3.  Pressure  Gage,  Ashcraft,  S/S  1581,  0-1000  psl.  i  2% 
lu  Pre-load  Pneumatic  Cylinders,  Miller,  (!i)  S^i  N9b050 
5.  P inborn  Oscillograph  S/S  I2a3 


i 

! 


FORM  HO.  *.782*1 


CONVAIR 


I 

i 


ASTRONAUTICS 


_  Oi-no 

■tfVKl _ 


fAtl  J» _ 


TEST  SET  UP:  (Continued) 


Channel 

Busbar  Aapllflera 

1  Carrier  pre-asp  S/K  32h3 

2  Carrier  pre-aap  S/tt  3255 

3  Loir  Level  pre-axp  S/B  1376 

L  Low  Level  pre-amp  S/N  1359 

5  Low  Level  pre-aap  S/B  1202 


Transducer 

Wianko,  S/N  li8651i  0-5000  psig  ±  1.0? 
Wianko,  S/H  18686  0-5000  pale  ±  1.0% 
Thermocouple  (Chrotnel-Alumel) 
Thermocouple  (Chrorael-Alumel) 
Thermocouple  (Chronel-Alumel) 


TEST  PROCEDURE: 


The  test  vaa  conducted  according  to  the  following  procedure: 

The  reeerroir  was  charged  to  3975  peig  at  125°  E.  with  helium 
gas,  then  cooled  to  aero  degreea  Fahrenheit.  The  preesure  of 
the  reeervoir  was  measured  and  recorded.  A  pre-load  of  2500 
pounds  vaa  applied  to  each  latch.  The  explosive  valve  was 
fired  causing  the  latches  to  release  the  drop  assembly.  The 
pressure  decay  and  temperature  of  the  reeervoir  and  the  pressure 
increase  of  the  aanlfold  were  measured  and  recorded. 

The  latches  were  re-connected  and  a  new  explosive  valve  installed. 
The  reservoir  waa  charged  to  2975  paig  at  -35°  F.  with  helium 
gaa  and  then  heated  to  120®  F.  During  this  tine  the  pressure 
of  the  reservoir  was  recorded.  Each  latch  was  pre-loaded  to 
2500  pounds.  Th*  explosive  valve  was  fired  causing  the  latches 
to  release.  The  pressure  decay  and  temperature  of  the  reservoir 
and  the  preesure  increase  in  the  manifold  were  measured  and 
recorded. 

The  twenty-four  (22*)  hour  leakage  test  was  aet  up  as  shown  in 
Figure  12.  The  reservoir  vaa  charged  to  3650  psig  with  nelium 
gaa.  At  the  end  of  twenty-four  ( 2ll )  hours  the  pressure  and 
temperature  in  the  reeervoir  were  recorded. 


RESULTS: 


The  pressure  of  the  reservoir  after  cooling  it  from  125°  F.  to  0°  F. 
decreased  from  3975  psig  to  3170  psig.  The  equalisation  pressure  of 
the  manifold  and  reservoir  after  the  drop  was  2600  psig;  The  temper¬ 
ature  of  the  reservoir  after  drop  was  -8°  F.  All  of  the  latches 
worked  satisfactorily. 
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RESULTS?  (Continued) 

The  preaeure  of  the  reeervoir  After  heating  it  from  -35°  F.  to 
120®  F.  increaaed  from  2975  p«ig  to  3880  peig,  The  equalisation 
praeaure  of  the  manifold  and  the  reeervoir,  after  "drop*,  waa 
3000  paig.  The  temperature  of  th«  reeervoir  after  "drop*  waa 
100°  F«  All  of  the  latchf*  worked  satisfactorily. 

The  preaaure  of  the  reeervoir  at  the  end  of  the  twenty-four  (2li) 
hour  leakage  teat  waa  3650  peig  for  a  preaeure  dron  of  0  peig. 
The  temperature  of  the  reeervoir  prior  to  start  of  the  leak  teat 
and  at  the  end  of  the  leak  teat  waa  73  ±  2®  F. 


All  of  the  data  from  which  thla  report  waa  prepared  are  recorded 
in  Component*  Teat  Lab  Engineering  Notebook  Number  7li91. 
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RESULTS  OF  SEPARATION  TEST 

Hot  Charge! 

Initial  eharga  pressure  of  reaerroir  ring  3975  pa ig 

Raaarrolr  pressure  after  temperature  drop  3165  paig 

Nat  Pres rura  drop  after  temperature  drop  810  paig 

Temperature  of  the  reservoir  before  separation  0  *T. 

Equalisation  pressure  of  reservoir  and  manifold 

after  latch  separation  2600  paig 

Taaperature  of  the  reservoir  after  separation  -8  °F. 

Cold  Charge: 

Initial  charge  pressure  of  reservoir  ring  2975  paig 

Reaerroir  pressure  after  temperature  increase  3875  paig 

Net  pressure  increase  after  taaperature  increase  900 

Temperature  of  the  reservoir  before  separation  120  ®F. 

Equalisation  pressure  of  reservoir  and  manifold 

after  letch  separation  3000  paig 

Taaperature  of  the  reservoir  after  separation  100  °F. 

Leak  Teetr 

Initial  pressure  3650  peig 

Final  pressure  365C  pslg 

Reservoir  leakage  over  2h  hour  period  0 
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HEAT  EXCHANGER 
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